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ABSTRACT ' : »
This study tested the following hypotheses: (1) that
children would use both verbal-associative and acoustic memory
attributes when encoding words in memory, and that the recall of
younger children would indicate dominance of the acoustic attribute
while the recall of older children would indicate dominance of the
verbal-associative attribute; (2) that there would be more rapid
forgetting of the acoustic attribute during a delayed reteuntion
interval; and (3) that older subjects would evidence a higher degree
of clustering of conceptually-related words and that younger subjects
would produce a higher degree of clustering of rhyme-related words. A
total of 284 third and sixth graders served as subjects. All subjects
received the same treatment. Three word lists were developed, two of
which were constructed with words whose relationship would reflect
one of the memory attributes under investigation. The subjects
learned and were tested on each of the three lists according to a
standard free recall procedure. The results indicated that the
subjects recalled conceptually-related and rhyme-related words
significantly better than control words, and that children of
elementary school age made use of these attributes in recalling
organized verbal materials. (WR)
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One lmportant area of research which has contributed to the development of
the present study is based on the theory of attributes of memory as proposed by
Underwood (1969). 1In this theory memory is conceptualized as being éomposed of
a number of attributes 'which serve to discriminate one memory from another and
to act as retricval mechanisms for a target memory", There Is evidence iu support
of this theory that meaningful‘verbal materials areiencoded in memory with verbal
associative memory attributes, whereas, less meaningful verbal materjals are
encoded with more primitive non-vetbal associative memory attributes (Underwood,
1969) Included within the nonverbal associative attributes {s the "acoustic"
attribute which, in a verbal context, is the particular sound which is distine-
tive to letters, syllables, or words as a whole. The verbal associative attyibutes
are defined as words which are not part of the task but which may be elicited
fmplicitly as assoolates. In a line of experimentation lnvolving these Verbal
.associative attrlbuteq Wickens (1970) has investigated "encoding categorios ior
words", One type of "meaning" dimension by which words can be encoded 1s taxo-~
nomic cateé}y, according to evidence collected by wickens.

A number of expetimenters using i fferent procedureﬂ have invustigated the
’effecte of semantic and acoustic reiatedness of words on Lhe memory for these
‘verbal‘matex(als (Underwood 1965; Koeppel and Beecroft, 1967. and Forrgstct and

King, 97[) Research findlngs haVe indicated that adult nubfocts use bath seman->‘

3% 'Jwtlc and acousllc encoding in the memory of words but that the qeman:ic attaLhuteTi=

5g;usually pledominates oven the acoustic., In stud(es of this typt’:he semanttc
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,SOme’experimentation has been performed to investigate the developmental changes
which take place in memory attributes when children are used as subjects (Bach and
Underwood, 1970; Felzen and Anisfeld, 1970; Ghatala, 1970), Generally, {t has been
found that the memory for words of younger children of about seven or cight years of
age is dominated by the acoustic attribute, whereas, the memory for verbal materials
of older children of about eleven or twelve years of age 1s dominated by the semantic
attribute, These results suggest that the younger children have not yet developed
the capacity to form fmplicit associative responses {(n the form of coordinate asso4f
ciations or superordinate class names. ' .

Several experiments have also addressed themselves to the problem of differen-k
tial forgetting of attributes over time (Buch and ‘Underwood, 1970; Ghatala, 1970)
Evidence collected from experimentation with children indfcate that there is more
'rapid forgetting of the acoustic attribute than the semant{c attribute ovaer time.;

Finally, some experimenters have demonstrated the presence of both semantic -and l
acoustic clustering in the recall of w0rds. Generally, the) have found a tcndoncy ’/‘
for uemantic clustering to increase with the age of the subject (Bousficld hsteraon, o
and Whitmarsh, 1958; Wicklund, Paiermo, and Jenkins, 1965; Bousfi{eld and Wicklund, |
1969; Forrester and King, 1971). ) ' |

One purpose of the present study was to test the hypothesis that children

would use both the verbal-associatcive and acoustic memory attributos when encOding

£

words in memOry and that the recall of younger children would indicate dominance'*'

e of the acoustic attribute, while the recall of oldcr childron would indicate domi-;

‘nance of the Verbal associative attribute. Purthermorc, it was hypothesized that, 35

k‘”=? ¢of the two attributes, there would be more rapid forgetting or thc‘aCOUSFLc attribut

f[:i,during a delayed retentiOn interval Pinally, it was hypothesi?ed Lhat older sub~;i~”




Method
Subjects. A total of 284 elementary school children participated as subjects
in this experiment. There were 142 subjects in each of two grade leveis, the

third and sixth grades. These subjects were selected from three elementary schools

in two similar Connecticut communities. All subjects received the same treatments

and, therefore, were not assigned to differcnt experimental groups.

Materials. Thrue word lists werc devcloped, two of whiclh were constructed

with words whosc relationship would reflect one of the memory attributes under in-
vestigation. The three lists are presented {n Table I. One list contained words

which were conceptually related and ‘a second ligt contained words which were re-

lated by rhyming sound. These lists were 12 {tems in length and contained three

sets of four words each. A third céntrol 1ist contained 12 words whiéh were

e
B

unrelated.

It has been the practice in experiments of this type in which several groups
of words are presented in a mixed list or {n separate lists to equate all words in
frequency and in word length. In this experiment it was decided that a more
thorough control ofvwords would provide a more valld indication of the effect of
semantic and acoustic rclatedness on recall. The dimensions for which the words
were equated were frequency, concreteness, intenaity, positch and negative
valence, part of specch, and word length ; ‘

Using a word 1ist developed fol this purpose by Bloomer (1971), nouns were
selected as the part of speech from which the threc experimental lists w0uld be,'

built. Prom the total list of nouns a smaller list was LOnstrULtLd which con-lf‘

'~,‘c¢1ned words of moderato concreteneas, moderatc 1ntens£ty,;and modvrate positlve Vﬂ‘k; 5
.yzlence., Of this resulting 11st only words of high trequency, as determined by]thc

;eta{nod Finally, from




TABLE 1
WORD LISTS' ARRANGED BY
WORD RELATIONSHI

TYPE OF
| 4

Conceptual  Acoustic
LAMP . PACK
CHALR ~ TRACK
TABLE . BACK
DESK . SACK
SUIT TIN
COAT - PIN
SHIRT SKIN
HAT - CHIN
PoT STATE
DISH GATE
aup SKATE
GLASS SLATE

Unrelated
HAY
RIVER
BALL
CORN :
TIMR
ROPE
TRUCK
BOX
OlL
PARTY
TEETH
BOOK

For one of the experlmental llsts words belonglng to thu same concept

catogory were seiected from high Erequency members of the category nOrms

established by Battig and Montague €1969) . For

another experimental list

‘-,sets of words having the same rhymins Pattern were aelected.~ The cont101 Iiat

was similar to the two experimental llsto in thac it containcd 12 wordq.‘ Other-‘ o

= wise, tho ltst contained words which were netther aemantically not acOustically .

i ralated.‘ For all three lists, assoclation norma

5

(Bousfield Cohen Whitmarsh, - ,‘

"nand Klncaid 1961 Palermo and Jenklns. 1964 Entwisle, 1966) were ueed to mln1~>,:

 fi5>mtze thc tnterv and tntralist lnterltem a330c£at

Lon strength.ﬁ




‘:l"shlp.;grade, and retentlou intetval, are presented ln Tablc II._ More words.sext'”

Results

The mean number of words recalled from each list and a mean index of
clustering of words recalled were determined for each subjcct. This data was
‘analyzed with a three-factor repeated measures mlxed analysis of- variance
deslgn conslating of thrue variables: grade (3 and 6), type of word relatlonahlp
(semantlc, acoustlc, and unrelated), and retention interval (immediate and ‘24
hours). Grade was coasidered to be a between-subjects variable because different
subjects Were run at the two grade levels. Type of word relatlonshlp and reten-
tion interval were conslderod to be within-subjects variables since within rach

grade level the same subjects experienced all three types of word treatments and

both retention {nterval treatmerts, .

Mean number of words recalled and thu mean index of clustering wete analy?ed

to determine the main effects of grade, type of word relationshlp, and tctontion

interval and the lnteractlons among these varlables. Moreover, stgnlfxcant lnter-

actlons were inVestlgated In order to gain {nformation on the slmple effects of *

. comb/nations of Varlables at each treatment level. Results essoclated witn aig-
nlflcant main and simple effects were further 1nvestigated with multlple c0mpqrison

procedures in order to learn the exact nature of the dlffcrences found

Recall Data

Thc uean number of words recalled, as 1 functlon of type of word relatldn-;fﬂflf

.f¢;7rdcalled fron llats organlzed accordlng to conceptual and acoustlc word”rek‘,_ir"

rishipithan frOm the list of unrelated words"dd{j:‘{u‘



TABLE It

MEAN NUMBER OF WORDS RECALLED AS A FUNGTION OF WORD
RELATICNSHIP, GRADE, AND RETENTION INTERVAL

= - = — - —
, Conceptual Acoustic Unrelated
Iomediate
Recall
Grade 3 6.96 7.59 .06
Grade © - 8.89 8.51 7.85
Delayed
Recall
Grade 3 3.93 3.54 . 2.28 1
Crade 6 6.07 4.64 2.98 |
\ H
: !
Total 6.46 6.07 ﬁ.79 , %

The interaction of grade and word relationship was stghlficant
(F = 5.93,'91 2-2/564, p (.005), with sixth gbadérs reéalling more words than
third graders for cach type of word relatiOnship. There was also a signiticdnt
interaction between rctontion interval and wOrd 1elationship (F =15, 70,
df = ?/564. p <.001), with a decrement in word retention for all types of word
relatiOnshlp over the 24 hour xetentiOn interval.

The interaction of Orade Level x R;tentiOn InterVal %x Word vaationship was"
also significant (P = 4.10, df = 2/564 2 £.02). For oach type of word re1a~ |

tionqhip, the mean number of words recalled for ench retention tnterval ‘and grade

level combtnation are plottud in Figurc 1. It is evident from an cxamtnation of ;f“

,the ftgure that i the 1mmediate recall LonditXOn thi;d gradcrs recailed mOre
', rhvmo related than conceptually-related or unrclated words.; Poet hoc Lompartsonf

'[’}wtth the Tukey:test’indlcated that'bOth °f these diffe'°“°°s “°”° 313“1515““
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A further examination of Figure 1 reveals that {n the delayed recall condi-
tion hoth third and sixth graders recalled more conceptually-related than
acoustically-related or unrelated words. Tukey post hoc.éompatisons indicated
that‘for third graders only the difference between conceptually-related and
unrelated words recalled was significant (p (.05);'whereas, for sixth gfaders
all differences were significaht (p <.01),

Clustering Data

The analysis of the extent of clustering of related words was accomplished
by making comparisons of thc’mean number of repetitions betwcen the two types of
word relationships of interest, namely, conceptual and rhyme relationship, under
cach of the experimental conditions. A "repetition” {s a sequence of two words
vecalled from one category within a word list. The number of repetitions is the
number of words from a category recélled together minus one (Bousfield, whitmarsh,
and Danick, 1958), ‘Table IIl presents the mean number of repetitions for each
type of word relationship considered, at esch grade, and at each of the two re-

‘tention {ntervals. An inspection of the table reveals that for both grades and
-~ both reiention intervals combined, the mean number of conceptuall-reiated and

rhyme%related words clustered was very close, the di fference being not»significant.jk

TABLE IXI

MEAN NUMBER OF REPETITIONS AS A FUNCTION OF wonn'r
RELATIONSHIT, GRADE, AND RETENTION INTERVAL

- :;Qéﬂpeptqgj' . _Acoustic
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The interactiOn between grade and word relationship, however, was found

to be highly signlftcant (F = 22,49, df = 1/282, p <.001). For grades three
and six, the mean number of words clustered for cach type of word relation-
ship and for both retention 1n;ervals combined arc plattéd in Figure 2. The
‘results presented indicate ghat third graders achieved a higher degree of
clustering for rh&mc-relatcd words, 2.49, than for concept- related words, 1, 95.W
An analysis of the cffects of word relationship at this grade indtcate the
diffcrence was statistically significant (F - 14,26, df =~ 17282, P (.OOI).
A furthec examination of Figure 4 indicates that sixth graders used a higher
degree of élustering for concept-related words, 3, 63, than for rhyme-related

words, 3.22, An analysis of this dffference at grade six indicated that it was

statistically significant also (E = 8.3, df = 1/141, p <. 005).

Conceptual

------ AcOustic

3.

j Héan;Nuﬁberfof‘Repeti:ions




Discussion

The finding that all subjects recalled conceptually-related and rhyme-
related words significantly better than control words led to the cqncluslon
that children of elementary schoolvage do make use of these attributes in
recaliing organized Qerbai materials., The presumption Ls that children will
utilize the particular acoustic or semantic relationships as aids to recall-
1ng the words at a later time. The results of this study indicate that
generally this presumption is corréct. However, the fiudings also indicate
that the conclusions must be qualified.

One purpose of the study was to investigate whether or not there was a
difference in the attributes used by children of differeat ages. 1t was
hypothesized that the recall of older children would be dominated by the
concepthal attribute. The ohly finding consistent with this hypothesis was
that third grgders encoded words more successfully with the acoustic than
' with the conceptual attribute in the immediate-recall condltion., While it 13‘

‘tempting to cite the fact that sixth graders encoded words more succcssfully
‘with the conceptual than the acoustlc attribute in the delayed»recall condi -
‘tion as- further evidence for confirmation 6f the hypothesis, some evldence of'k
7,d1fferenttal rate of forgettlng of the atttlbutes over the retentlon interval

casts some doubt on thls appllcatlon of the findingq.

A further examlnatlon of recall data reVealed that, -across boch grade‘,~""

“»1evels, there was 3reater forgettlng over time of Vurbal materlals encoded 1n'1«

memory by :(&ns of the acoustlc atttlbute than by means of the Verbal-assoclattve?
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